ABSTRACT: Live Skeletonerna costatum (diatom) cells labeled with I4C were added to the sediment surface in 10 cores containing intertidal sediment from Saanich Inlet, Vancouver Island, Canada. The water overlying the sediment in 5 cores was sparged with atmospheric air, whereas the other 5 cores were sparged with NZ. Release of I4CO2 started immediately in the oxic cores, reaching a maximum at Days 3 to 4 , whereas release in the anoxic cores was slower with a maximum after 6 to 9 d. DO1'C (dissolved organic carbon) release also exhibited high rates initially, but w~t h the highest release in the anoxic cores. Degradation to ' T O 2 and D0I4C could be described by 2 successive exponential decays representing 2 decomposable fractions. After 80 d, 58 and 42 % of the added label had been released as I4CO2, and 2 and 13% were released as D0I4C in the oxic and anoxic cores, respectively. The porewater contained only small amounts of I4CO2 and DO1"C. However, oxic cores showed the lowest concentrations, indicating faunally enhanced solute fluxes in these cores. Between 31 and 37% of the added label remained as P0I4C (particulate organic carbon) in the sediment after 80 d. Similar amounts of dissolved carbon ( ' 4 C 0 2 + D 0 1 T ) were lost from the added algal POC under oxic and anoxic conditions, but the larger amounts of D0I4C released from the sediment in the anoxic cores ind~cated a slower anaerobic mineralization of D0I4C.
INTRODUCTION
investigated the hypothesis that organic carbon is buried in marine sediments as a function of the O2 concentration in the bottom water. The idea was that with more O2 in the water carbon is oxidized, and with less O2 in the water carbon is buried. However, the analysis by Holland (1990) , based on a large number of separate studies, showed that burial of carbon seemed independent of O2 in the bottom water. Canfield (1989) found that carbon oxidation rates were similar in oxic and anoxic sediments, but that only small reductions in organic carbon decomposition rates may lead to an enhanced carbon preservation in anoxic sediments. Westrich & Berner (1984) studied the decomposition of organic matter in O Inter-Research 1996 Resale of full article not permittea marine sedirnents and concluded that differences between oxic and anoxic decomposition were largely illusory, although rate constants were lowest for anoxic conditions.
A number of experimental studies also compared aerobic and anaerobic decomposition. Thus, Foree & McCarty (1970) , Otsuki & Hanya (1972) and Fallon & Brock (1979) found that similar amounts were lost from suspended particulate algal matter under aerobic and anaerobic conditions. Microcosm studies by Kristensen & Blackburn (1987) and Hansen & Blackburn (1992) showed that the mineralization of particulate organic carbon (POC) was even higher (1.5 to 2.1 times) in anoxic than in oxic marine sediment. Hansen & Blackburn (1991) enriched sediment microcosms with macroalgal material and found that the loss of POC from the sediment was the same under oxic and anoxic conditions. They found, however, a significant difference between the 2 systems, namely, that the release of dissolved organic nitrogen was higher from anoxic cores than from oxic cores. This is in agreement with the study on decomposition of suspended algae by Otsuki & Hanya (1972) . Other studies have shown that the release of dissolved organic carbon (DOC) from sediments with an oxic surface layer is insignificant, although anaerobic decomposition quantitatively was important for the overall benthic metabolism in these sediments (Andersen & Hargrave 1984 , Kepkay & Andersen 1985 , Andersen & Kristensen 1988 .
The purpose of the present study was to compare P014C loss rates and differences in mineralization under oxic and anoxic conditions in a marine intertidal sediment. The fate of organic carbon of the diatom Skeletonema costatum was followed by adding 14C-labeled cells to oxic and anoxic marine sediment microcosms. The use of labeled organic matter made it possible to make a complete budget, including losses of dissolved carbon both to overlying water and to porewater, and to measure remaining P0I4C in the sediment.
MATERIALS AND METHODS
Cores of sandy intertidal sediment were sampled on 1 October 1990, in. Patricia Bay in Saanich Inlet, Vancouver Island, Canada. Samples were taken in 40 cm long Plexiglas corers (inner diameter 5.2 cm) at about mean low water level. In the laboratory the cores were maintained under the following experimental conditions: 15"C, continuous darkness, and covered with seawater from the sampling site (33Oh). The macrofauna was dominated by polychaetes of the families Capitellidae and Opheliidae. After the experiment the 5 oxic cores contained a total of 39 small (4 to 12 mm) worms. Two of the oxic cores also contained a small (3 and 5 mm) basket cockle Clinocardiurn nuttallii (Conrad). No live fauna was found in the anoxic cores after the experiment.
Measurements of sediment O2 uptake were made 3 times to check that total community metabolism was similar in the cores before the addition of labeled algae. O2 uptake measurements were based on initial and final samples (after ca 4 h). Determination of O2 was made using the Winkler technique . During incubation, the cores were closed with a magnetic stirrer that fitted into the corer leaving no headspace. The mean of 3 measurements on all cores was 1.02 (SE 0.09) mm01 O2 m-' h-' and there was no significant difference between the cores subsequently placed in the oxic and anoxic groups
The diatom Skeletonema costatum L., originally isolated from Saanich Inlet, was cultivated in F/20 medium (Guillard & Ryther 1962) . Diatoms dominated the sedimentation in Saanich Inlet from April to September, and S. costatum was an important species among the diatoms (Sancetta & Calvert 1988) . The final volume of the culture was 4 1. The bacteria-free culture was labeled 6 times with 10 pCi H14C03-(New England Nuclear, Boston, MA, USA, 10.0 1.1Ci 100 pg-l) added at approximately 1 d intervals during the 7 d culture period. Immediately before addition of algae to the cores, the culture was continuously centrifuged at 3015 X g. The algal cells were then washed with unlabeled seawater and recentrifuged; this procedure was carried out twice to remove the labeled inorganic carbon. The algae were then suspended in 170 m1 filtered (Gelman 0.45 pm) unlabeled seawater Ten m1 of the suspension was gently added to the sediment surface in each core without resuspending the sediment. Three aliquots of the suspension were analyzed for content of I4C. The particulate matter of the samples was collected on a membrane filter (Gelman 0.45 pm). The filters were flushed with 1 m1 seawater and digested in tissue solubilizer (NCS, Amersham Oakville, Ontario, Canada) overnight. The filtrate was acidified, purged with air for 20 min, and the released free 14C02 was bubbled through 4 m1 phenethylamine/toluene/methanol (2/1/1) in a trap consisting of a vial with a bubbling tube mounted in the stopper (Andersen & Kristensen 1992) . The tube was flushed with 1 m1 of phenethylamine solution after purging. The radiolabel contained in acid stable organic matter was measured on the acidified samples. After addition of scintillation fluor (Formula-963, DuPont Toronto, Ontario), the radioactivity of all samples was determined by liquid scintillation counting (Beckman 9000). To each core, 846487 dpm of 14C (SE 1.83%) was added, of which 87.2 O/o was labeled particulate organic carbon (P0I4C), 11.5 % was dissolved organic carbon (DO14C), and 1.3 % was I4CO2.
After addition of labeled algae, aerated seawater (120 ml) was added to 5 cores and nitrogen-purged seawater was added to another 5 cores. Each sediment core was closed with a butyl rubber stopper. The overlying water in the cores was then bubbled slowly and continuously with humidified air or nitrogen to maintain either oxic or anoxic conditions. The experimental incubation system is shown on Fig. 1 . The cores were incubated in a temperature-controlled cabinet at 15OC in darkness.
The release of labeled I4CO2 and D014C from the decomposing algae was followed over an 80 d period. The outlet gas from each core was purged through a COz trap consisting of a 0.6 1 flask with approximately 0.5 1 of 0.5 M NaOH. The trap collected CO2 over penods ranging from 1 to 21 d , after which time the radioactivity of the solutions was meas.ured and the traps were replaced. Th.e vol.ume of each, trap was determined by weighing. The CO2 trap solutions remained alkaline over 21 d. A similar trapping system had a CO2 trapping efficiency of 99% (Andersen & Kristensen 1992 ). After each period a 100 m1 filtered (Gelman 0.45 pm) sample of the overlying seawater in each core was taken for determination of I4CO2 and D014C radioactivity. The bottles with samples were connected to I4CO2 traps and acidified as described above for algal suspensions. The total amount of inorganic carbon released over the sampling periods was calculated on the basis of the I4CO2 concentration in the overlying water and the I4C02 continuously trapped from the cores. The net release of DOI4C was estimated on the basis of increases in the overlying water during each period. P0l4C trapped by filtering the water samples (Whatman GF/F) was also measured. Corrections were made for the DOI4C and 14C02 initially added with the algae. The 100 m1 removed from each core at sampling was replaced with oxic or anoxic filtered seawater.
The loss of 14C02 and D0I4C from the sediment was described by the bi-exponential equation where GT(t) is the concentration of POC at time t, G, , , is the initial concentration of the more reactive fraction of the organic matter, GO2 similarly represents the more slowly decomposable fraction, GNR is the concentration of the non-reactive organic matter that cannot be decomposed, k, and k2 are the first-order decay constants for the more and the less reactive fractions, respectively, and t is the decomposition time (Westrich & Berner 1984) . The 2 fractions of the organic matter with different reactivity have been designated G,-and G,-type material. Curve fits were calculated by Fig.P (Biosoft, Ferguson, MO, USA) .
At the end of the decomposition experiment (after 80 d) all cores from both groups were sliced in the following depth intervals: 0-0.5, 0.5-1, 1-2, 2-3, 3-4, 4-5, 5-7 and 7-10 cm. Ten m1 of distilled water was added to weighed subsamples of the sediment slices, mixed on a vortex mixer and allowed to settle for 1 h in a refrigerator. Five m1 of the diluted pore water was centrifuged for 20 min at 3015 X g. Two m1 subsamples of the supernatant were acidified for determination of 14C02 and DOI4C as described for the algal culture above. Another 2 m1 subsample was pipetted directly into a vial and analyzed for total radioactivity. A comparison of these samples with the sum of acidified and I4CO2 samples showed a recovery of 100.9% (SE 1.64 %).
The centrifuged sediment was homogenized by stirring with a spatula and stored frozen until freeze dried. Subsamples (100 to 300 mg) of the dried sediment were weighed in vials, and 5 m1 distilled water and 6 m1 of Formula-963 scintillation fluor (DuPont) were added. The vials were thoroughly mixed by a vortex mixer to ensure a uniform distribution of the sediment in the formed gel. Due to decreasing counts per gram sediment with increasing sediment weights in the vials, a correction was made for the effects of sediment. The correction factor was verified by combustion of some samples in a CHN analyzer (Hewlett-Packard 185B) combined with trapping and liquid scintillation counting of the released I4CO2 (Andersen & Kristensen 1992) .
At the end of the experiment, redox potential (Eh) was measured in 1 core from each group by means of a platinum electrode with a calomel electrode as a reference (Hargrave 1972) . Sediment porosity was determined by weighing wet and dry sediment samples (dried at 105OC). Porosity varied from 0.49 at the sediment surface to 0.40 at 7 to 10 cm depth. Density was determined to be 2.77 by adding 10 m1 of dried particles to a 100 m1 volumetric flask containing 90 m1 distilled water and then recording the weight of the particles. The porosity and density data allowed conversions from concentrations per gram or milliliter to amounts per volume and area, which was necessary to construct a quantitative budget for the fate of the added I4C. The statistical comparison of data from the oxic and anoxic cores was made using a t-test for independent samples (SYSTAT, Evanston, IL, USA).
RESULTS

Redox conditions
The nitrogen-sparged cores started to turn greyblack after 2 to 3 d. Due to anoxia and formation of sulfide, macrofauna moved to the surface where they eventually died. The dead specimens were removed during the sampling. The sediment in the cores purged with air stayed light brown-grey during the experimental period. Fig. 2 shows that the Eh in the air-purged core was significantly higher than in the nitrogen-purged core at the end of the experiment. The surface of the sediment in the air-purged cores was oxidized down to 2.5 cm depth, whereas the sediment in the nitrogen-purged cores was reduced at all depths. The low Eh in the nitrogen-purged cores indicates that, although the nitrogen gas may have contained traces of oxygen and some oxygen may have diffused into the overlying water during sampling, oxygen consumption by the sediment was capable of creating an anoxic environment even at the sediment surface. No differences in Eh in the 2 sediment types occurred below 8 cm depth. Release of CO2 and DOC from the labeled algae I4CO2 release began immediately in the oxic cores, reaching a maximum at Days 3 to 4 with a release rate of 3.82% of the added label per day (Fig. 3) . Decomposition started more slowly in the anoxic cores, with a maximum of 2.25% per day at Days 6 to 9. 14C02 release rates in both groups showed exponentially decreasing rates after the maximum. The oxic cores in general showed the highest 14C02 release rates (p < 0.05 in 10 out of 13 measurements).
D014C release also exhibited high rates initially (Fig. 3) . However, in contrast to I4CO2 release, maximum DOI4C release was much higher in the anoxic cores (2.29% at Days 3 to 4) than in the oxic cores (0.25% at Days 3 to 4). The release rates decreased with time and became very low after 3 wk. The release of D014C in the anoxic cores was always higher than in the oxic cores. However, the difference was not statistically significant between Days 13 and 45. Fig. 4 shows the cumulative loss of ' T O 2 , D014C and the sum 1"02+D014C from the labeled algae to the overlying water during the experimental period. The inserted figures show the same data in semilogarithmic plots. These plots indicate that decomposition to 14C02 and D0I4C can be described by 2 successive first-order (exponential) decays representing a rapidly and a slowly decomposing fraction of the organic matter. The intercepts where decomposition changed from being dominated by the more reactive fraction to being dominated by the less reactive fraction of the organic matter were at approximately 21, 11, and 20 d for organic matter decomposed to 14C02, D014C and '4C02+D0'4C, respectively.
A bi-exponential equation (Eq. 1) was used in the present study to describe the decomposition of the different fractions of the labeled organic matter and release of I4CO2, DOi4C and the sum '4C02+D0'4C. The untransformed data on accumulated I4CO2, D014C and 14C02+D014C release to the overlying water were used to estimate the kinetic parameters of Eq. (1) ( Table 1 ). The curves shown on Fig. 4 are based on values estimated by Eq. ( l ) , which all showed r2 > 0.98.
The decay constant k, for the Gol fraction which decomposed to 14C02 was slightly higher for oxic than for anoxic cores ( Table 1 ). The decomposition of the GO2 fraction to 14C02 was much slower in both core types than that of the Go, fraction (12 and 72 times in the oxic and anoxic cores, respectively). The pool sizes of the 2 fractions, Go, and GO2, that could be decomposed to 14C02 were equal under both oxic and anoxic conditions (42 to 45 % of the total labeled organic matter). Thus, the remaining non-reactive fraction GNR was between 14 and 16% in the 2 systems.
The release of D0I4C from the labeled algal material represents I.oss of carbon from P014C to a dissolved state and is the first step of decomposition. The DO14C release may also be described by Eq. (1) ( Table 1) decay constant k, for D 0 l 4 C was about twice that for 14C02 release in both oxic and anoxic cores. However, the estimated Go, fractions were significantly smaller than for I4CO2 release. The k2-values were much lower than the k,-values (2-10 X lo3 times), indicating a very low net release of D014C from the GO2 material. anoxic cores (27.2 to 28.6 yr-l), whereas the k2 was 5 times higher in the oxic than in the anoxic cores. For the I4CO2 data, the Go, fraction was of the same size as the GO2 fraction in both types of cores.
Loss and burial of C in the sediment
The c0nten.t of carbon in the sediment originating from the a.dded labeled algae was measured after the experiment. The I4CO2 concentration found in the sediment porewater of the oxic cores was almost constant with depth (Fig. 5 ). The anoxic cores had about 3 times higher concentration of I4CO2 than the oxic cores in the upper 7 cm. The concentration decreased below 7 cm. The accumulated content of 14C02 in the anoxic cores, down to 10 cm depth, was significantly higher than in the oxic cores.
The D0I4C concentration was high at the sediment surface and decreased with depth in both types of cores (Flg. 5 ) . The anoxic cores had a greater concentration of DOi4C in the upper 1 cm than the oxic cores (p = 0.0068), whereas the oxic cores had the higher concentration below this depth (p = 0.048). Below 7 cm the concentrations were almost the same in the 2 types of cores.
The P0I4C distribution with depth was similar to that of DO14C at the end of the experiment, although the concentration of P0I4C was much higher (Fig. 5) . A comparison of the total amounts of remaining P0I4C for 0 to 10 cm depth showed no significant differences between oxic and anoxic cores, whereas the amounts found in the 0.5 to 5 cm interval were significantly higher in the oxic than in the anoxic cores (p = 0.0068).
The budget for the labeled carbon added via the Skeletonema costaturn algae is shown in Table 2 . It appears that 15.1 % more I4CO2 was released in the oxic cores than in the anoxic cores. whereas 10.8% more DOI4C was released in the anoxic cores. The amount of particulate label trapped on filters was also considerably higher in the anoxic cores. In both types of cores, the content of dissolved I4C compounds in the sediment porewater was negligible (<2%) compared to the amounts released from the sediment to overlying water. The sum of I4C retrieved in the various fractions Total "C retrieved on filters at sampling. Individual filters for each core were not used, hence, no SE was calcu.lated released from the added P014C was identical in the oxic and anoxic cores (61.7 and 60.9"<1, respectively). The total amount of label that could be accounted for varied between 92.9 and 97.8% of the added label (Table 2) .
DISCUSSION
In various studies of decomposition, the decay rate has been measured as loss of mass or carbon from particulate organic material (e.g The experimental design of the present study prevented direct measurements of the decrease in P0I4C during the time course of the experiment. However, the budget at the end of the experiment shows that the sum of the D014C+14C02 released to overlying water is representative of the loss from POI4C, because the amounts of I4CO2 and D0I4C found in the sediment were insignificant and the retrreval of the added label was close to 100%. Only 2.1 % of the I4C was found in dissolved compounds rn the sediment and 3.3% was trapped on filters for the anoxic cores, and less for the oxic cores. The total amounts of '4C02+D014C released to both overlying water and porewater during the experimental period were therefore almost identical under both oxic and anoxic conditions (61.0 a n d 57.6%, respectively, Table 2 ). The present study thus indicates that decomposition, when defined as loss from P0I4C, was similar under oxic and anoxic conditions.
Although sulfate reduction, which usually is the quantitatively dominant anaerobic mineralization process (Jsrgensen & Fenchel 1974) , is energetically less efficient than aerobic resprration (Claypool & Kaplan 1974) , a number of studies have reported rates for anaerobic decomposition similar to or higher than those for aerobic conditions (Foree & McCarty 1970 , Fallon & Brock 1979 , Kristensen & Blackburn 1987 , Hansen & Blackburn 1991 .
Differences in both the experimental methods and the sources of algal material make it difficult to compare the decay constants measured in the present study with those from the literature. The loss from POC in the present study was not solely an effect of microbial decomposition, but was also due to faunal decomposition of the diatoms (in oxic cores) and to initial respiration and secretion by the diatoms, which were added live to the sedlment. However, Westrich & Berner (1984) studied the decomposition of diatoms in suspensions under oxic conditions and found k l = 24 + 4 yr-l and k2 = 1.4 + 0.7 yr-l for the loss from POC.
These values are very close to the decay constants for loss of carbon from PO14C found in the present study (k, = 27.2 yr-l, k2 = 3.6 yr.'). Westrich & Berner (1984) also provided a table of decay constants found in the literature with values for kl from 3 to 33 yr-' and k2 from 0.3 to 3.2 yr-l; thus, the rates obtained in the present study are a t the upper end of the reported range.
Henrichs & Doyle (1986) investigated the decomposition of radiolabeled diatoms in sediment microcosms and found decay constants of >50 yr-l for the labile algal fraction, and of 1 to 3 yr-' for the less reactive fraction. The higher initial rates found in their study may have been caused by homogenization and freezing of the algae before the experiment. A number of studies on decomposition of dried and freeze-dried microalgae have found an initial leaching phase which may account for losses of up to 50 % of the POC during the first hours to days of decomposition (e.g. Otsuki & Hanya 1972) . In the present study, where live Skeletonema costatum cells were added to the sediment, only limited amounts were leached. Freezing of the algal material used in the present study led to a release of 32 % of the total labeled carbon, d u e to disruption of the cell walls. Andersen & Kristensen (1992) were also unable to detect a leaching phase in a study on decomposition of live benthic microalgae. It is therefore questionable if the high leaching rates found in the literature on experimental decay of rnicroalgae in the laboratory are valid for in situ conditions.
The maximum release rates for 14C02 in the anoxic cores were delayed a s compared to oxic cores. The explanation for this may be that a n anaerobic microbial population had to develop in the previously oxic surface layer during the lag phase. The amount of 14C02 released during the experimental period was 25.2% lower in the anoxic cores. Another explanation may be that some of the I4CO2 in the oxic cores at the beginning of the experiment was released by respiration of the diatoms. Anderson et al. (1986) found that benthic mineralizatron (measured as T C 0 2 production) decreased by G0 % when the O2 concentration fell below 100 pM. However, this decrease in TCOz production may also have been caused by a decrease in bloturbation and faunal respiration at low O2 concentrations. This is indicated by a number of studies in which similar differences between microcosms with fauna and without fauna have been found (Andersen & Knstensen 1988 , Kristensen et al. 1992 . In contrast to Anderson e t al. (1986 ), Kristensen & Blackburn (1987 found even higher T C 0 2 production under anoxic conditions than under oxic conditions.
Andersen & Kristensen (1992) studied the decomposition of 14C-labeled benthic diatoms in sedlment microcosms with methods and temperatures similar to those used in the present study. They found only one fraction of organic matter, which had a decay constant of 6.9 to 7.3 yr-' for 14C02 release. However, their study was terminated after only 21 d , which may explain why only one fraction was detected. The comparable k lvalue for I4CO2 release in the present study was 3.5 times higher. The higher rate in the present study may be due to differences in populations of heterotrophic microorganisms and fauna.
The release of D014C from the most reactive fraction as indicated by the kl-values was faster than the 14C02 release and was similar in the 2 groups. This indicates an initial leaching of soluble organlc carbon from the P014C. However, the small amount of D014C leached corresponded to the estimated small pool of labile organic matter. The release of D014C from the more refractory matter was very slow. However, the kinetic parameters for DOI4C cannot be evaluated in the same way as those for 14C02, because DOC can be an intermediate product between POC and CO2. The high k,-values for D014C thus indicate that the further decomposition to 14C02 initially is slower, which implies an accumulation of DO14C. In contrast, the low k2-values indicate a very low net accumulation of D014C in later stages, either because there was a low production of DOI4C or because the rate of further mineralization to ' T O 2 was not limiting after the necessary microbial biomass had been built up.
The actual amount of D014C released during the entire experimental period was 5.6 tlmes higher in the anoxic cores than m the oxic cores. This may indicate that the anaerobic microorganisms are less efficient in utilizing the available DOL4C. In general, lignin is considered refractory under anaerobic conditions (Benner et al. 1984) , but a slow decomposition of lignin has been observed in some studies, e.g. in the anoxic sediment of the deeper part of Saanich Inlet (Hamilton & Hedges 1988) . Relchardt (1986) studied POM-solubilizing enzymatic activity in marine sediments and found varying effects of 0, depletion and low Eh. No Influence was observed on chitinase activity, while protease activity decreased under O2 depletion, but not if the samples had been homogenized. Skeletonema costatum does not contain lignin and is mainly composed of protein (58%), carbohydrate (33%) and fat (7 %) ). The present study does not indicate any differences in the POC to DOC step under the 2 conditions. It is therefore not likely that decreased protease activity in the anoxic cores explains the lower oxidation to I4CO2 in the anoxic cores. Rather, this may be because, under anoxic conditions, conversion of DOC to CO2 is a multistep process and it requires a complex balanced community of microorganisms which might not have developed rapidly in the anoxic sediment. The significant differences between oxic and anoxic cores, with respect to the distribution with depth of both 14C02 and D0I4C, are probably due to bioturbation caused by the benthic fauna present in the oxic cores. The fauna died in the anoxic cores; thus, the almost constant and low concentration of 14C02 found in the oxic cores was probably caused by faunally mediated transport to the overlying water The tendency for the fauna to diminish concentration gradients in the porewater is also reflected in the D014C profiles. The DOI4C concentration is lower at the sediment surface, but is higher deeper in the sediment in the oxic cores. These results are similar to findings from studies in which cores containing fauna were compared to defaunated cores (e.g. Andersen & Kristensen 1988 Kristensen , 1992 . The study by Andersen & Kristensen (1992) also found that macrofauna affected the transport of microalgae, initially deposited on the sediment surface, down to 3 cm. In the present study elevated PO1" concentrations in the sediment were observed down to 7 cm depth. The more pronounced effect in the present study may be due to a longer experimental period, 80 d as opposed to 21 d in the study by Andersen & Kristensen (1992) . Different faunal composition may also contribute to the different degree of particle transport.
Factors other than oxygen may be Important when decomposition under oxic and anoxic conditions is compared. For example, bioturbation was present in the oxic cores but not in the anoxic cores. However, Andersen & Kristensen (1992) found that macrofauna had only a limited stimulating effect on CO2 release from the labile fraction of deposited fresh algae on the sediment surface, whereas they found a stimulation of 70% for CO2 release from the more refractory unlabeled organic matter in the sediment.
This study showed similar decomposition rates for organic matter under oxic and anoxic conditions when measured as loss of dissolved carbon compounds from POC. However, if complete mineralization to CO, is considered, 25.2 % more carbon was mineralized under oxic conditions. It is therefore important to distinguish between decomposition and mineralization.
